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Title: 

THIN FILM-LiKE MOLDING CONTAINING SEMICONDUCTOR CRYSTAL 

GRAIN, AND ITS USE 

Abstract: 

PROBLEM TO BE SOLVED: To provide a than film-like molding of superior transparency, 
surface hardness and antistatic performance and having characteristics such as light 
absorption and saturation hsgh refraotive sndex and UV absorbency; SOLUTION: In the 
thin film-like molding containing semiconductor crystal grains with a bonded organic 
Hgand, the content of the semiconductor grains is 10-60 voL% and the absorbance of the 

molding at the absorption edge wavelength of the absorption spectrum of the 
semiconductor crystal grains on the longer wavelength side is <0,2 per 1 &mu m of film 

thickness. 
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H) , ^ftfflS(-CSSH) . ^>-H^>K3S. 

eH, -SeCH 3 , - S e C 6 H 5 ^CO-lr WSM'W& 
|5j«t-TeH. -TeCH 3 , -TeC 6 H 5 fffl 

con, wj>mwcomm^mm. 3»x7^ 

a. 3S*X7^myl'I. 3i*X7 ^ y-trl^x 

^■Sf&gafi, ^;^TH3£. ^f-^x;l^7^ H3PfOffiE 
"CftO, ^'t3»X7^yS. 3»X7^m 

[0037] ^y*SSt;^$tL44^#:Maco^H^ 
*\ «£tf. 7;l-^Th3£ (SH) <7)^, *##;|Sf B 
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zmfctz&if&w&txFsvj*. 1 1 1 -viit^i 

X7^myN'l (P = 0) #«7U«Mi:^ 
#WtS^*JBJ£Lfc»3t (^UifP-O-M^Sii) 

[0038] [ *° u r;we ^ u =7-/HSS£-£-irr 

EHKsS ( 1 ) Tftm&SSteBiS-CifcS. 
[00 39] 

[^1 ] - (R x O) n -R2 ( 1 ) 

(fflL-jftaS ( 1 ) fcfcwc, Ri{iK*m2-6«T 

}v*v>m*. RHiimm^. mmm.i-i (vtjv* 
ivm , mimm. i o liiTo r u £> 4 s wt 

-Wi*-*". ) 

HR3t ( l ) fc^Jt^^tf^ftflcWfcfCli, xfi/y 
S s n -7°ntv>S. -f yynti/yl, n-7'f-U- 
yi, -fy/fl/yl, n-^yfi/yl, y^n^y 

ntrix-y^ >fy7nti/ya, n-7"fi/ylf«I 
*!S[2~4(7)r^^^vK* i \ istdffi t<«x^-^>- 

fmZtih. =Sr*3. HBfeS ( 1 ) fcisive. lm^tplz 
[0 04 0] -flS^ ( 1 ) t&t7&R 2 W£ffl$iX&T 

/I^/t^CDftffctffli; trti. x^hivm. ^)vm. n- 
7°nt°/k2fi. -fVTcrf;^, n-y'^)vm. -f V^f 
tert-yf;H s n-^yf/H, y?n^ 
yf-/Hlk n— 's.^i^HfL y^tKv^y/PglL '•s.yi'* 
/k^^W^ix, *»tt»jS'CJf4 L<(±-Xf-;k«, 
x^;l-S. n-7nf;l/S, >f VTnt7l^^<7)^SI& 

1, 4 - t e r t -7'f;l/7i-/H, t°U i^S. ^ 

ix. *»a£T'*F4 L<i±7x-;«l,S^lifUy 
/HA*ffiffl§*ii . ttO &&mwL=f- i> R 2 2: LT 

US- (CH 2 ) ,-COO- 



[004 1 ] HRsC ( 1 ) tfcttSiMifenti. ffiL 
<i±20ar, J; , 9S?4L<{il OfilT, 5g£*?*L< 

"9. *«W<9»*j^+iH:3:4. -flS^ ( 1 ) Ottt 

^Xfl/yj. n = 3) jEWf&fU iWJti^ 

if 4 U^teR 2 ^V^/t-*-c-£>& b yxft/yy'ij 3 
-;«y^f;i/x-f;i/Si (lilTMTE G^5Si: b& 
IE) 

[0042] >&>3&> S U T >V5r h- y 7 V a —>vmM± , 

hliflSK^^U mi/y^u 3-;n^f;H 
Ofife, TIB— fla^ (2 ) T'a§ix^co-^<;i'^7°b^ l J 
T / U y 7 U 3 -/MH $ ti S . 

[0043] 

[-ft 2] HS- (RiO) n -R2 (2) 
ffltHRsC (2) fctJttftR 1 , R 2 . ^tA"ni:i^^(7) 

u-*&tf>«^i^w£-Hfc* ( i ) corns tm 
[0044]^, fflriBo^'J mi/y^'j ;wa 

top ooliiHfiif fcJt^TSMtttJgoTcls ^:K*MT 

imcomm±. a*ttfc*tfsjfu r/^uy^u 

[0045] [sK'JTA^fl'^'Ja —)vm.cr> oi-*)V 
v ->*«ia{5:To«® t lt. ffrlBo*.° u r;^ y 7 'J 

3 co - * )Vi] y° h Mm XX J-AJWttZtL* 

iWiTEHR^c ( 3 ) T^sn-s^flfit-c&s. 

[0 04 6] 
[^3] 

( R 1 O ) n — R 2 (3) 
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^-ctraa— «5« ( i ) coigr&tm—~efo&* Mie-JK^ 

(3) tCfcft-g.- (CH 2 ) .-TfJS^&^f-V-y^l 

mim&nfflm&zmpt & mmmzTh * cot- . is 
& * * v ymzmcoBmmiz^x <mmt n-x-h 

US (CH 2 ) 10 COO ( 

WIB— fts£ ( 3 ) oxxx/y*. l l -.x/M' 
ri 1 ) yf* vmM<n o>-*)v%~ry mm®, t mm mm 

T)V$r U 3 —A' fc ^IKBS^ P - b /t-X yX)Vfc V 

art"*) s Rfi)-->t/^rMfiI»|jl*ffl3T&IWS'(lSft 

[0049] r zcomco^mmiZTcoM^ *muz& 

( a ) «S!te^Pffr&flj ■ ■ ^M7hx?y, l 
y. ^;W7hy^o 

./— /K 4-^fWt7x/-/K 4-tert-7" 

f /l-f ^ 7 x 7-;l-f «f 1 7 x 7-;H#^, y'y<^- 
^x;i/7 ty yxf^x;i^7 4 h\ yy'^Ax;!-:? 4 
yX=Jfy;W^7^\ y'^f7kXA-:7y M y* 
ry/kx/l^y Ym<n'JT)V^)VX)Vy 4 vm. i/*=r 
iVXiV^iy)^ ylf;UM^fyh\ y'7"^/l--X/k 
T^f^M y;yx;P*^yK y^^f;l/XM 

^ jy h\ VrisjVZ.JVttis YmcOitTJV^JVXlV-fc* 

h\ y ^/t^X/ly? y K y'^y/t-y'X/l^y H\ 
y'^^y'X/P:?^ h\ yfy/l/yX;l/7^ HSf^y 

(b) yyft^ft- ■ ■ bijxfW7,7^y, h 
'J7'f;m7^y, Mi^y;WX7^y, M;t 

^^7^1, hiJxf/WX7-(myK, h 



[0047]fot, mlB-«^ ( 3 ) -CSftSiX&flfig 

— ;t^S<7) l l - y< /]y# y b <7 yf* >lxxf^^*tf 
£*U tf>T«>TB5S {A) coil -pOVATY^yfA 

[0 048] 
[^4] 

H 2 CH 2 0) 3 CH 3 (4) 

'J 7"f-/t^ X7^y^yK Ml ^ y;W77 y y 
WX7^ y^-^y Ff«lUT/W^X7 y y^ 

yl'I, t- 'J7xx )Vt^X7 4 y^b'j7xX MX7 

y y**^Ym<7mmm*x7 4 yhh^immm^x 
( c ) wmttte&b ■ ■ ■ tru iy'y^y u yfcol 
sy hyyf/i/rsy, MJ^^rsy> hu^r 

7f;l/7Sy Mify^TSy, Mi7xx^7S 
y, ^f^y^xX/PTSy, y'xf;l7xx;l,75 

y, h y^yy'/yrs y^co3Mrs yffl. iyx^r 
sy, yywsy, y^y;pr5y. y^-^f-^ 

7Sy. yfWSy, y7xX;[/7Sy, yXyy 

;i-7Syf(0 2g7Syl, ^y;i-7Sy, ^y I -f-;ty 
7?y, fy/l^TSy, Kfy/17Sy, ^.df-f^y;!' 

rsy, t^^fy^sy, 7xx^7Sy, <yy 

5 y^o 1 ftr S MB, - h U u^sm \> U x^-;l- 

xxf/Hor s yi^tts^^^'yixxf/Hi 

[00 50] itL^M^L^WffijWiefi^W o L 
i-wll y<;y^7°bx^y. 1 -^;t/*7b - n-7°n 
/N°y, 1 -yOk^TMn-r^y, 
n-Mfy, ^^Tby^n^-tfy^^fsae 

J^TOy^77?°bT/M>y^ f^7x7-/k 4 -y< 
f/W7xy-;K 4-tert-7f;l-ft7x7 

y'x^-;u-x;y7 >f h\ y'7f;l/X;l-7^ H^^^Sic 
8OT<7)y'T;y^-;Px;i-7 ^ y'y<f-;px;^^ y 
K yXf;^;^^yF, yyf^x;^^y V^co 

vxrco y*7;K/w/^^y vmmcmmMis 

*-ft^. h'J7f/m7^y, h'J^y;^X7 

y , h 'i * ? ^-;y^ x 7 ^ ywmmmm 2 4 ot^o 

l l J7;K/i/*X7^yl, iuxf;i/^x7^y« 

yH. Hij7*f/l/*X7^y^yF, bU^y^ 

x7-fyt^yK t- M^f;m7 y yyj-^y 

OIIm^I* 2 4 tJlTcO h U 7/K/^X7 y y^Jf ^ h 
31. h'j7xX W7x7^ y^h'j7xX )Vt£X7 4 y 

^yb'f^ti*y;7 ^ y*^i^fi*x7 4 
y^^ y H»*tf5 u y&^t&m . v yy^oi 
*a^r»»Hfc£«rc* 0 . ix? y, 
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1 -^;^71- n-77yf(7)Sii4flWM 
717/l/^yl> f^7x/-;K 4-^^-;Uf-^-7x 

J—)V, 4 - t e r t - 7*f /l^f t7i y-il^f Of 4" 

X/W^y F . y/f^l/*^ is K^MRS8I8R8£1 

y 7"f;k*X7 ^. hUM y/F*x y * ymcomm 
mm l SliTfco h y 7;W*X7 -f y^ F 'Jxf/k 

F 'J A.Jf y/l-*x 7^y^y F«&tt|gif£X& 1 8 iilT 
oby7;W*^7^yt :i f>'l'I, HJ7i-M 
X7^y^h'J7i — ;l-*x 7 -f y >■ Ym^mM 
W7 -f y&fti^7?#]!£*x:7>f y^^F^^y 

[0051] [a^v f y ?xj£#] *%0jo»M« 
smizmtrm^-m^^ f y ?xj& 

& f y 9 x^m<nm.mmmmm<^mno 

-3 011%, |f4L<(iO-l 5M%. IStifiL 
<i±0~5M%*MJ££:-r&. A«^f7l^X 

h z. t &*m ws-frfo ft . 

[00 52]^ ^^ItlftRlSJWttfcftft**^** 
F y ^.xjfcih^WSJi, Wilf&rtfl^v F »J 
?Xj&frO,a*§$E (MMfh7tKn75X y*oo 
4vFA, £>ft^{iN, N-y^f;t/*y^TS F^'SI 

£**aj h ft o HiKM L . y;W vSx-y a y?n7h 
777 * (»gpc) -eoffiJtO^S 

[00 53] j^ftft^V F U ?J*J&fri: LTJi. ffl 

, *°yrnbyy?r^yF\ feftMix^-yy^ 
3r y H - TP t 1^ y^ ^ F#A«#^9;tf 'J T A"* y 

y yf«Xf y >-^fStl3l. b'X v x y-;txA^° y # — # 

h^o^#ii*f y hffiflt. fo&wztf y 

Sflt'x;!/, ^^'^7^3-/1^, ifi/y-h'xrt- 
T/WrJ-;14«1^ (EVOHfl) , ^'JtX;lTf 
5— /K ^'Jh-zltnUKy, ^iJN-t"x;^/l/A 
7SK y N — b'^l-T-fe NTS F\ *° 'J b— b y 

y'y, sk u f^^-^-^yy y^co^tt^y b^/ne 
4HF«*&«Wfe*i* . in fewsii-fv f y 

mmotf y t/f^ y y/ y 3 -/wss^fl-r ft*«iiE 



y^yF, feS^IJxfl/y^^f-yK-Tntl/y^ 

y f ^s-^flc^eDdf y t/f^ uy**z/YM. jk y f 
- /yr/F 3 — /k s ?j? y f - 5 — ;f , *° y b '—)V b 
n y i"y, # y n - b'^p^/t-A r 5 Fl£<ogi*tt* 0 y 
tr^SJiHFSePT* 0 » y xfu y** y F . 
xfi/y^yK-7nti/y^yKfti^#, Xtf 

*°y \l—}vt)v-3— )v<7)3m. h%>^±z.iit>zm^ts: 
[0054] i^mfom&ML^commim~} mn&m 

(a) ihft-AXt^<Jfj/-Sft«VittCVDSf<0 

SS^7n*7, i^SriSti Ofil&WafJJEfcWWSti 
fcaatK^^NWWSftft?* 1 ^^^*^, «7 >f 

MRS* 1 **. 

( b ) im#mi*ftw&iwmm$0&.§*}i'k lt 

rjS5b;l-^j btfJH) X'fo*). MlifB. S.Zou 
h ; Int. J. Quant. Chem. , 7 2i, 4 
3 9 (1 9 9 9) fc^BftS*lTV^ft*tfe-Cft4. ^Jlffle^J 

hlZtolMttKML1&i&rChh. fit, TIE^^v 

y , Mitr gfriB^K atari t>wcojcMizmmztix 
x^^mx'hh . ass -fe;i«tifc^Tes»*t*fiKt 

^*«Bffi«Efc3t*frBrsrc* * «a*** 4 . * f v -r 

ft) hLT^K^iift. ^4Kffitt*»ft^l!K^)«i: 
LT(i. b'j7'f/l*X7-fy, h'JMy/l/*X7^ 

1 w^f ;^X7 ^ yf « 1 'J7;K;i*x7 -{ 

ym. l'J7'f;l/*X7^y^yH\ hiJ^yM 
xv^y^-^y^y !W7fm7^y«yF 
(topo) , HJfy^*x7 ^ y^y F^cOF'J 
7^*X7-(y^yt :: I, t^f/i7Sy, -r'y 

;FT5 y, Ffy/l/7Sy, xF 5fy/17S y. ^-^f 

tfwsy, ^-^^-r'y/t-rsy^w-rsyr 
y^ s y'^< -f-;Fx;i-^^r y K^yTf/kx/^^y 
F^O^T^/l^X/F^^f ^ FH^W^tLft . Zti 
hcoo-h. MJTf;m7-f y^yWOPOf 
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m 1 2 fcLbtf) 6o-TSyW y^§j^#BS-C£> 9 , * 
ttTOPOfi0b'J7;W^7 4 ^^Md, 
M^^T-V/l-T 5 1 6 Iil±c7)&) -75 

( d ) MIS^O* -y h V-Tffik»^¥»f*i£ B H B j£«£ 
ft a *§*j$R(ET';fc 6 *\ ifSafiRiE^KIfr* i: tT oust 

P. A. Jackson; J. Cryst.Growt 
h, 3-4t, 395I( 1 968)f) „ 

[0055] tiw&mfflMJ&wmmB&^mMK 
mmmttxn. mmmm2~~i 5i*^sm«tt 
jtrnz^i-mmt. m?mmi 5-1 7 

ifc, lulE (d) «i»iREIS*CWi(flWiag 
iB*We^-« , IfMSSk *SMt 'J i^A fc £x 

^y-;^T'MJE§^SSr^'L. S p a n h e 1 £> ; 
J. Am. Chem. Soc. , 1 13t, 28 2 61 

(1991) &\^xtot>tix\^h. ^ammm.mi 
tc*«. mmmivmm (swssl satse, 1 9 8 

7^) t;fa^o?l-ft;b'x-7X J ^f';^Wt.t'X'7X(?)J; 5 

[00 56] ^^Jl^W^'aiiM^^^. i*l£> 

7 >J a — /HB<9 a>-*)Vt)TY JUKIgx X "r)V ( lilT P 
AG-SHti&tE)coJ;3 ^r#fc»3g^*«iee^ co* 
/^7M (*4^(if-3T-7l^E) «a**SfiWj*jf!I 

<7)*'y hv-r&t «t 9ft&;h.*TOPO^>EfM£fr 
MME^ft* ^S(c^*4 s **tSfliK^ £ P AG - S H 

4 #>\ ffiffl-T 4 P A G - S H j&*E(Rfefr £$3 1/ ^tiftt 
PAG-SHifJIlt LfficOiffiJS- 

[0 0 5 7] TOPOfc^WWEfiFPfcl/CT*-** 



J5*H*W4*^ jafiJ*cOPAG-SH^x^y-;i^ 
*TUD» (rnHMSBfeffO bSrtf*^ Miff 1—6 0 

«W^tfi?L^^\ pag- s Ht^&Efi^StR 

[0058] ZtlWHZ, M£if . X. Peng^;A 
ngew. Chem. Int. Ed. Engl. , 36 

m, 1451(1997) izim^jmimtx*?; 

—;l^T/Va—/VMtpX'"iJ ?Jf&, M. Bruchez 

Jr. ; Science, 281i, 20131 
(1 9 9 8) lZMm&J?&l l zmtXi''*^}VXjVft*c is 
¥ t X 9 J -)VWT)V a ~)Vm.cr>1^mW¥X^y o ^ 
ffi. fe&V-ifiC . W. Warren4;Scienc 
e, 281®, 20161(1998) tteffiO^ffit 

IgT-fcS. *5t. X. Pengi^;J. Am. Che 
m. Soc. , 119®, 7 0 1 91 ( 1 9 9 7 ) fcfg 
J: 3 fc s K 'J ^^WHEffitt-rt^W (51 
^t^t LT^iEMafflV^) *tf«EffltTOPOt± 

opo^i -ri^*-r 4 jrffi t JEffl wc* S. flp^* tr i> 

^V^ilEStt^^fe+TT O P O ^|^**l> H-X 

[0059] trriao J; o ^MmM B H a wac 

«A§^4PAG-SHO|g^a{±. ^:#DSEfi^lR* 
tt»<0MW^* (wt%) LT. iI?S6 0 — 1 0 Ow 

t%. Mi<(i8o-ioowt%, jet#4U<a 

9 0-10 0wt%J:n t trfrhMMMftm^ 

iizizwxwij&miimr&i&fti *-r buibog p c 
^s^nsEffi^^, (nm 

R) . ^h^JR^^^ WKIR), 7n«^W. fo&\^ 

ttmsMsm (tg) #co#a^w^^ffl^^^t 

[0060] s&^iEffi^PSaiRiSi, BMfc^OMRiB 

^^Efit^BSftRJC^ft, #»*^ B a B fe^ 
#S^ff«co^rffi^ffiffltT«^v^\ ^(c#^ 

z. t &mm Ltz-imtm^mcommxh k> , 

^y-^*4-fB*LWPxyfc»»Lfi^-) Sr. PA 
G - S H Ufe^mWWSfla^F c0«§^ ( CTxii n 
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y *y y ymcom^m^-kts^mmm ) l . 

ibfuttfciWi, a yStfcJ: D-hS*»Efc ta- 

ll L , j^tjE t*«5ftf^«Jl?^ B8aft/»&#« 

b LX i> Ml-xy^flt* h . 
[00 6 1 ] [«J3i«JS«#:cOMit^] toiaTl^BJL 

=f--? v y y xj&fr^f*^ § isintq > s » » t 

[00 62] |tIIEOM»/aC^ttSlgffM«^#:^ 

cDWMlzi> J:***, »*ME£*fc*flyra«5~9 51 
*%. «JHtt*>jST#4L<fcil 0-8 5fiM%. 

if 4 l < ii 2 o - 8 o mmxmsL t -rz . 

7> (ttTHF) , 1 , 4-z/7t*y>. fb7tP 

n b° ^ y^co^lifltK x/HI , x f;nr n y ;k f 
/K n -TU-AV— /K 4 V7X3\Z)VT)V'3— /K n- 

yyy— ;K -< yrf^r^n-zk tert -y'fvp 

u*iVM,m<7v\vi'yy\kT)V^)vm.. n, N-^f-;k 
^ATSH (Hf-DMF) ^>N-^f;i/tniJKy 
(»NMP) IgOT S HI#70 h ^ttSffiffiK^E** 

fcKtMrv*. LTMie^PAG-SH^S 

ftLl«t±THFl>l, 

ym^mmmm^-^/m. xyy-/K n-rwt 

y— /K £>&W±--f vy°n\?)VT!Va—)vm<r>{Wcni- 

coSHttSiffiKx- f/MBto&S fcJE t T x y y -;l^»f 
y r n MjVTiVzx —jvm* flfflW" ft <03&*Sgfcjff 4 L v v, 
TH F fr&36ffft2: LTffl^ft fc #ffildff3STa> 
itUi. THFj6«WE»PAG-SHf:^*fc:fi 

[00 63] *^SigfflS£ffiS!ffii£{i. iWilOi 

-f- * yy'S. r--r -f yym. k y y-yv- h 



[0064] zn^iiMcommmmm^z^^x . i m 
xvp<%mmmzfi^xi>Mfr>-?. mm^mm 

[006 5] WitTxtya— r -f v^tfflv^* 

mi5S5ci±-«w^«WEt t, j: h tmn ioo~i 

OOOOHIi/^ ffJL<li500-8000@fe/ 
4h Mt;*F4t<(il 0 0 0~6 0 0 0EME/*eKf: 

*>8tS6tt#HK i fcfcJ: ft . ^ty^-f * y/ffi 

cDiimffimizMmmmmix i>n \ 
[0066] mm^mmmm^mmm^mmn^K , 

; Wdatftl!l!^ J %»iiflSfefW WO ftiiffi#»-f 
M\ IS, 2 3 °Ct,Zf5l,f b LX 0 . 5-500 
0 m P a ■ g\ *f 4 L < ii 1 — 3 0 0 0 m P a ■ #\ Jg 
tffiKlil 0-1 OOOmPa ■ MKt=faS$*l 

^m^x2\B\mj.mzmm-timmmmmmm^& 
[0067] frfr&mmmmmmizii^x . mmiti 

xt-x\ v>f^, y;i-y, *t'Jy ^±itft. 

*-*^57^> HUB. ^«*l«t, AM^cd 
[0068] *wflfioW3rj^*Sk LT. CTxif, 

( i ) 



Patent provided by Sughrue Mlon, PLLC - iittp://www.sughrue,com 



(&3) )02-l 6250 1 (P2002-162501A) 



ft X o . W*. tftfcf* -* x ? tcts ft* 7*— * tH L 
*4Wi»&j&» (OT r x-?e9fS!^«# j fcfflffi-r 

So 

[00 69] !utE07^lKfi&Wftti:«. IfTlB^)^* 

flfrtft, j^ftftiRJDM&ft^ffli, JgteWfcti* Alt* 
3£JK^)ii?A (filJ^AIfftt^tft fti^^ittA) fc J: 0 
»bE£ W^ftJljEpftA^^ wflftjBjHflDWtt*; L , 

Mnepfa^om^ sra«!& w-r ft mm t mm s ti 

ft» KAIt^S^+^A#v^^fc(±. t{i^H«W 

[00 70] HRt, ¥W#:M H B B e^S^©JRO-f£x 

ym&^coWLlU&tfWi ft . . 

/kSr^ft^ x^yhypfiii x*/Wr— WfcBtfc 
t-Ti^ft PRiRffiE «t 0 ^'^(cffix^/l^-o 
££tc«v*x*a^;/iftJiJ5» (b ;±^M) 

[00 7 1 ] ^TOfcfeJt«31fflMMWIl1tttteRI*)«« 
ffiia-C^^RBBf fc i 9£ t ft i mMfcbSrV** 1 , #5£ 

imil AJtftfcLTli, afe^io^KJE 
i a 3r#-ifcilOft&1Sfflirs i i: jWS4 L v \ 
^jfcg(i£^rf ScoT\ 9 , -A»*fcJ:*ft«JK 

[0072] Miao*©jRi§^tt{±. *M%mm&*> 

ft L # wH^i ft ^fcfSSiirft i t #HfflW3rj@flf 
ittfX' § ft *ff tA & ^ ; fc L V \ j(fflK«JRO#» 

ffl (3iaR®T'feS) TtfMt3ME^±, Mt'-ABrffl 



ft* ^-T. ( r ) ti. AftfftSSiJS 1 1 ^fz#>mM 

mm a to^p^iRiafa s mmx § -r , is t - a (±sw#h 

(-f ) (4. Alt^JK^KKfiaW^ei^ffiWAI*^ 
I c Aftf^b'-Acoi+rTSfi^ 
I c Sr ffl i T V ■> S tfuMB ( [Sf2W 2 ) WfcS JWflWR a <0 

oAM^f-A^it^w! *tsw«jiic: «t d mm 2 tt2 

[007 3] *»!Btf5^-i*jHI!WURfc:*JV^J4, lulE 

3^m-t:W5r^A?ftJ^«©*KOAIt^fiSfS#ttftfI 
C9J: 3 Alt*3SJK^+^t/hS^*^©3tJKA 0 

t mt-^Mymm. i c o^^k^a c ^i(A 0 - 

ytmcom (A 0 -A c ) WA 0 (C*fT*W-& (A 0 -A c ) 

AAotmnwtiiit'fcs^. a^o. i£i±, *?t 

L<i±0. 3m±s H^?4L<i40. 5J3LJitfft 

a§ v M^^mmmm^mxmm'ch h£m&t < , 

[0074] *^BJco^-X.ft0^^Jl^©JKISSl#tt 

ftlBli^KfclWIRIisSrv^ Miif. 04(i:Sl2 (-f ) 
t H«tA«mB6m»AI*mK I c Sri&SxT^ft 
fcft s ASt3t t*- A «o t^MBf-rjHJIWMI a o^PSiRISW 

zmm lx v ^«jBco«3<Hr* s i&ftAif seaa* 

36 t W 1 A»fe§<s>fc:*26nfcW3f:*4«^5&»* Of#So <r 
[007 5] £Lh<0KHg3&><3*»*>4 J; a i&B®0t* 
(4. ax^£/h^(HR#t:-^«[Sfc:tJtt4lftM5K*, 
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amo. lfiLh. tmL<l±0. 3JSUt. S«fiL< 
ttO. 5&_tk?&, fit. sEtoEp* 2 3 

m*«a^O. 3mWJilT^JK. t<i±0. lmW 

[0076] ^ftm^mtemsmimmmm^jsm-r 
h *£■ tiff Mtfltffl s n ft ^tmwwsffifi^iffiB t ^ «t 

h >-©iK^J&*£5&ffrr ft ft tf>T#* t ^ . 

^^^»#:S B H B S^^MMft?ft^*O^WS{i:. am 1 

-5 0fl=W%fIjgh-rft. 

[0077] ipipttmm^<oamzit^m^m»m 

tMm&T*&f&9£&^XWmi*^ifi* ams o- 

lOOOOnm. KL<l±100-5000nm, Ig 
t#SL<(il 5 0-30 0 0nmgStt^ t t7t s 

tft ; k tm& l^cox\ mmm^k L-cam 

"jxfcffittr* ft £ i: a*a * l v \ 
( 2 ) msmwLK 

*mxr>mmki&mmz . ft ^tmctttsfltofrf-a** 

£ixft„ A^ftSg^HSiKJRIfiii, AH3e^0«SMiltiR 
UK LT 5®fl£ Wffl& ft v ft jfflHfcai 

ffl § tl ft OT\ ^r?lfflftKT-OifHJtt^.*Efee £ ft? ft - 

J^#=3&%*-f-ft ^fWSafifrfti. ^COPJURX^? h 
Zl^)SiW£0llftlRSiW«***4 0 0 n mOTT'*ft i t 

it. mnmmcDWtit^?>m. mit-jjua-^^ (z 

rOj), i« (ZnO), ffiftXtt (ZnS)f 
^K§tLft„ 

[0078] «5«ftBWM^«iS , CI±, SBSttJiSJBfls* 

t*", ami o-6oftt%, mmRmttjkmvm 
mmxfr$>#t t<i±2 0-5 5#»%. set*F4L 

<i±3 0-5 0*»9tfgKk^4. Srfc, miicomm^ 

mm^c^mmss^f^i^mifiiz^ < &ft t . s 

ixft x^L- yX^ffiflBflfci^fiSMrtfr&fc 
ffilfc&ft, 

[00 79] ^ft^WgiSJRIlcoMUt;ii. ^fS6=fi« 



^0. 0 5 — 2 0 0 O^m, L<liO . 1 — 100 
O^m, St'*f^L<(i:0. 5— 50 O^mgStt 
ft. R«lff<05)-^4aW^ja*iSW<0«WBt=JBt. 

3«63iB^ofiT* nm? ft fc»CTaflWjrc* ft ; 

( 3 ) R#f STOP 

flWft. ^^ftaS^^»ia^r^tt:|S B H B *4^i: LT{±. 
«itrWE«iMt^^>1H, BMt^3-^A (ZrO 

2 ) . mmet (zno), «e^3&» (znsi 

[ooso] «R«WS»*<0Sfffltf4Mfc<0ji5i'«±, SfJR 

t**si4tv^, ami o-6om%, mimmtk 
m?mmbmmfr £>M£L<i± 1 5-5 o*m%. 

KL<(i2 0-4 5*f%gIh«„ StfflWfcii, 
tb'J^Dl»It«2 3°Ct;*5ftft^lS^^#:« 

mmmzmm. ea_tk v. «th<^<^mti . 

1. 9jjLhi:^fto =3r*s. micowmvifmft^evm 
fam B %®.=F-<7)ttm.tf±% <%%k, mmmmk lx 
commtf* % < ft wi*arart$B#3®h.« <ot, mibw 
jfflBaw^i!««^ie««rt»^- tffia t * ft . 
[0081] *mie> j }-*-z>5&tfflmm?)$tmiizi&. m 

i ftJK^ISftT fcflfcbiv^. ^ftfSJSW^MoiSHtc 
ft. Wtc^U^JlO^H^ffMii, fofftfcgfflf 

[0082] irfF&BLmmwiRnmmm. ^m^m 
Mwmft&mtr&m 0 tfev^MHii^v^^ am 

0. 0 5— 500/zm, *Fit<i40. 1 — 1 00^ 
m. mztf£L<U0 . 2-1 O^m^JSh-f-ft. * 

, wmcoftm* a wco3WBaitfco«i e^jk t t a s 
%>m<7)i&T$:¥9m?h fzMzm^Mwmxh ft £ t 

( 4 ) 

tLft. 3&*3&>4*»»iwi» 3Kam^(tft3fe^^^^^ 
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1 . 6H±tt^,cot\ ?5vP (?h«) LT« 

1.49) S9to^<^Jl^*Wilf«fflate l BffitcJ: 
ifcsmiEt^r*. Ig^feS^O^ 
jff4L<ttl. 7JSLh, 5Efci?4L<lil. 7 5 

[0083] ge<)«Tjl^4^*IS B H B S^t LT 

(4, Wi-trfflfSB^UMtf-^ya, iMb^n-^A (Z 
rOj), BMfcEiS ( Z n O ) , %fI3Ett (ZnS)f 

tJ«^«ttl««!Ue*»4>#*t<«l 5-55{*«%. W 
t jff 4 L < t4 2 0 - 5 0#^%g^ fc -T-S o 
[0084] *>5&>43iaiSW»«il«<Oi!Wi, a® Iff* 
ttt * jTCMf B^RSf MiWMof Bii k T* 

m&m^zm^comMfoz>\A±mt?^7 v>v (jar 
sg-r s zk*Btf3k-t& mmx-h h . ^watefts-f- 

§ V * ( SP^, S N JtJ&W •> ) ^-CBfrlBOEPf fflWtfcfttt fc 

[oo85] frfrz^wm^mn^commit^? h*- 
ot, mmcoimmizfo&mMcowmu v 

[0086] rfgRftj OW4. MIB^^»#: 



o »* £ t T$> h . K^s^^^rtgtt^'MiB^ 

? ^KffiT'(4A^W^Mfflit#n^v^H. 
[0087] ^BJ3^^-&*^l>iiSiMtgWJH(4. 

ffi±knmMco<tmcr>h&&m#-} ; Mizmft>ii& 

«tgEPBMS:ia(t. ^®ii*M5£^J; D^V^m^ST' 
fflbfcx^^ h^^STfld^r^M^-C^^. fit. 

0JB (ro^i?) ^^-^x-etL^o 

u-b c&mp mm a ) m<nT? Ufi-mmm. *''jxt 

v ymcn>7, f - y ® li^ s t'X7iy — a u ^ — 

$mm. mmT7V/umwmt?imi l zmm$tiz>, % 

t«iffl$*L4. «£oT. M»4. «HiW3iJK. tm 

[0088] *^^^STOgEPfJfflc7)ffl^t^^# 
- (ZrOj) , M-ftWn ( Z n O ) s Mtt> 

mm ( z n s ) ^fjwattis^ttwjSTWLTfe o . 

^Nmi-^tliCdSe, CdS, ZnSe, G 
[0089] ^>l.iiSiJW^P)|'JH^^BJ^i«IK«)j£ 
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ja±, mtn&m<om^M£L<i±o . 3Jii±, see 
^mmm^mmmmizmf himt m-x$>h . 4 
^aiis^hHo«Me^t^' i >ifiL<{i2o~5 

0#c»%. SEtljffi U<«2 5-4 5fls»%g£i:-r 
[00 90] ^SiH»'fl«BgEpfi?JB5^Jll?t»i^l*EP 

wm^mm^x^ s us 9 t=a v ^iWBWi^rv^, mm 

0. 0 5-lOOOxjm, SiKliO. 1-500^ 
nu HfcSfA L<i±0. 5-10 0/xragItf|, 1 J 

[0091] mwmm<7>mm^7 wkowieo [ m 
$c«j m?s (x^^ vivmik^WM) coax, mmm 

It Lt^f Sliifl (fiP^#SEP|iiJ) ©^•ffifcJ: 
OUStLTiffifcSr^. Milf, 1 0«H<0S=3rftiR« 

arc* » t fz i o raottffiitift sffltL. zti^con 

ovvtSara^tfcfcWitfl : 3. 2 : 2. MX 3 : 1 

<r>3Wfehb. i A^nm^m^zm^&mmz.^? 

mib<t) i ommcomfmmfrt>iiM3ma±.cr>m^t> 
atcm-SMi. mmmz%m<7)^Azm%: 

i^. Mill *mitnmmtiWim%<nMBi**mm 
~t&z\t h^mx-hh. mtif, ^mi^thfo&m 

m.^h^xmmmmm^m l < -ts ; t «> wc* 

h. 

[0093] wttmg.cowmcow.zttt^? wkosh 



[0094] 

fcBHBtRWf * *?PJ!f±^ cost* iffl*. ^ m 
9 . ifi&tfggisWfc: X -oXm^ZtiZ i>cDXU%^„ 
Srti, ffifflQKtt* Wfciafc&fcar^IRO, Aldric 

tefcjifry— )Vb$&7kn-y? J— MZ.MZA 1 d 
r i c h&i •5fl8ftS*Ut*b*C ( ^Anhydrou 
sj ) ^-KSfifflLfc. fWlh^x^du MiE-fk^ 

v ^trit^l L , SIHtl 'Jy (p 2 o 5 ) £ i T ^ 

[0095] im^mmt^nmi 

( i > mmgm (nmr) : H**psti! 

JNM— EX2 7 OiFT-NMR ( 'H: 270MH 
z, i3C : 6 7. 8MHz) . Jt*R4»tCBf6^^RRl3 

( 2 ) a#uKJK ( i r ) hjv ■. B^ftfcrmm 

FT/IR-8000IFT-IR. 2 3 0 CtTilJ5gL 
fc. 

(3) X^HJlf (XRD) h/k: (ft) 18 
R I NT1 5 0 0 (X^}g : fl|Ka^, tt^ 1 . 54 1 
8A) ( 2 3 0 CtZX ; MMLfz, 

( 4 ) 3®aS[*^ffi8tift (TEM)i«: BAM^FJf 

(tt)SH-9ooouH Rsmwfmsm ( sn3a« 

ffi300kV, mm^iOM^m^)7 . 6X10- 9 Tor 
r ) CTff^:. 

( 5 ) j£HliB%£ (PL) ^9 h/U : B±WH¥ffi 

(m if-25 oow&mft%jmtz"c* x*^> 

Xt°- H 6 0 n m/^K D*afiliX iJ'yNSnm, g^fJJ 
X U -y h 5 n m. 7;HE4 0 0 V«ifft\ 

( 6 ) iSi^ipf (TG) : -IrW r?—- f yX7My7 
(*> ITG-DTA3 2 OtCj: 0. 2 0 0mL/W 

s^m^T, r;i^s— ^aies9_lt\ #jaa[jK(ii o°c 

1 4 0°CT«i&3 0^V^T-«alS®SS5 9 0 
°C (^>-T;Ht:TOSia!JiaK(i6 0 2 — 60 3°C@JS) 
T'ftfil 2 oa^MfefrTfiofc. 
[ o o 9 6 ] •^■BicfiJ l [n-^;i/*7b^yf^yK 

MTEGl^f/Wol] 

l l -^Wh^yf*^! ( l . 7 0s) fcjJOStffc 

j-)V3Z-^)V ( I2J.TM TEGt ^IB : 5 0mL) . RW 

mm (mmftfr (*) ; sa> ^^mushmo^ 

9^3rtfc»&L, 6 0*CTflB¥ L***6 3 0 mmH g 

mttm.mtetezm.ft Lte&btii* ^zmtxmtz^tiam 
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£ n-^fy/lilf^ (5/1 WSit. ftfcfGE 

2 3 e Ct;^^Tl. 0 0 9*C*-3fc. ttzZcr>*ki&m 
(4 % I RX's? h;H:^^T 1 7 3 0c m^CXXf;!/ 
M'2870cm-i«t-?f:282 0cm-i(Dl 
Sttf3 0 5 0—26 50(:Wrorn-h^i«C 
T E G MM E A*«ft^fc*iM»tfc:**i. «§ 

b-iib^ (4) commcoi i- 

A)Vil 7b>> y^ff) y^MT E GlXf'l' (J31THS- 
MTEGi;B&IE) C0^^5lfSL5to 
[00 97] -£j£«2 [ C d Sg H H B fif^] 

XTM^ (JilTTBP^I^IE ; 5. 62 5g), SA<^- 
H 5 -)A© 1 011% n -^-^>-^I (1.40 
g ) , &tfh*.X ( T- »**f')Vi'V)V) 4 V ( 0 . 

08 2 5mL) £ $7 XM^teXMSL . iAft(Al 
dr i chftA>«WWA) t?*J£Lfc (Z 

<nsfem*ixr rjas»«Aj tnf^) . i<ojas»» 

AfcliJMfc:, RJE^UfcLT. S^coU-t'/bjlSSE 

y^W?* (SgHfifll) #7XI3P7 5X3 (|*J^ 

mi o omD srr^s-^Affi-csffl^aots* 

L, h'j5j-^^-;P*X7>f y^i^K (JSTFTOPOfc 
B&I2 ; 12g) SrAft, ffttvPAf—J—'CMK 
Lmi 5 0'CT-3lf#fflMJ±KMt^. .rwlgL ftft 

S l*IgPSIH^«HmJ#ff 3 Etfro jfc. f«t3 0 0t; 

( l . 2mD ^jnit*RLSii4t?*ifrL 

-/M45raL) t^A LTSST- 5 4HSHWP L „ T 
»tt§*!t t £«0^*»ft*i&MHB ( 3 0 0 0 r 
pm) U f^yf-ya ytc± 0±a*iS£H**LT 
Sffe^HtfcM&fc. i^BatWiUKRb/Uxy (2mL) 

izmrnL. ;—>v oomD tftaAU m 

y 3 >-(:j:») if v mmm ZttM Lfz . £ <DlS#; £S 

feH^«&* (84. 8m g ) i 5 LTWfcfffe 

BfflBt&ttw h7i^xyt"rjirc* o , 3 6 

5 nm<^*IBfr^>*S«liH9ffc:J: 0 Sfc^afcCfc-S-*. 

Jto 4^. XRDX^ h/WCfclvr. Wurtzit 

eS[CdSISftfc:»MSft.4Hflft-^S-5-i&ik3&» 

6 c d s*sat& & ; t aWBfflSfu. . 



[ 0 0 9 8 ] -£jj£#IJ3 [ZnSyiMtfSaTyj: 
/HCdSMSf^I] 

2"C#fcC d S^ B B H S^omfeHffM# (60. 0 m 
g) Jhy^fWX7^y (lilTTOPi;B&|E; 
0 . 6 2 g ) fc#5.X}K* IZXM&L. &l&M2<7)tm 

Bj fcnfci:) . — ffffe^/D-/^/?xi*rc\ / 

X^WffiitiO 1 ^ilJKn yigijg ( 0 . 7 5m 

L) N t"X (h VX+)Vi'V)V) X)V7 4 Y ( 0 . 15 
74mL) , MTOP (5mL) fctf^JK^fcTS 

TO P O ( 6 . 2 g ) SrAtl. 1 4 0°CT* 1 1 

£Bse«Lfc. ac^TRRiegRrtia* 1 o o°ct u 
wmmtt i raff we^bcrs b tc»o . 5 m 

ItSTjDi, K^B<DA^Tl^#7Xi(F*ie£n- 
^Jf-»f>- ( 2mL) T-a^Jt?5tM^|s]«(^JE^(;Jn^ 
fc. Rl65Rli'eiO«9 04MaBS£EtTn-A,^>'frH 

<*V^TKJE5Rrtii*2 10'ChL, MIB^ift 
i - t«£«IBH*B?SC ^29 ^IBTSTF tfctft, MJE 

is* 9 o'ctiiMittft. trftflir^^y 

9 0 "Cf 4 BtPeg JD» L , 6 0'CS T'SC^ L t Z h X'M 
7k n - 7°? J-iV ( 3 . 3 m L ) M?S $ T"^£|T 

tfc. ^OSJtGMSr^-fiic^l l l§]«t;i>S7.M ^ y-;P ( 3 

5mL) +ta?flTi±AL5^JSif Lfc. 

( 4 0 0 0 r P m ) Lfc t i -?>±.?g^?« t HfeV ^jfe 
%m*%tzCDX\ f^yf-ygyCi OSitlBHl** 
KLi^SrfifiKh^xy (2mL) IzmMLtz. ZCOh 

^^ymmiMiH* 9 J—jv ( 2 o m l ) fp izmi&Xiii 

At SiMBiWP tfe», *(MM1 (4000r P m) t 

( 2 m l ) (:?§ft? l . *i7j<^ ^ y — /k/|£* n - y ^ y 

-;i^> i a i mmti&^m. < 2 0 m l > ^cssT-aA 

L 5 iHBMHW Lfc«. »WMK (3000r P m) U 
L, Sii-C-HIHtfflSeiiLTStfiTO&ft: (81. 4 m 

tiirarcft o . mm%:3 e 5 nm«*«fr«« 

JMBBWfc J; D * y %5-z-tz. Z 04^*#: 

ISbIt&T-St . lilf*C d S/Z n S —TOP O t 

4 . ^J*«2«C d SteJHa^afeH3fc£3-;?.;fc0>£ 
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*TLTCdS/Z nS-TOPOIilfTO^l/^ 

v ^ ^ 6 SriSJlT'OfB^Sr <0h ft 

[00 99] -£j£#j4 [ C d S e ftSHfe^ cD-^fiE] 
^$5^ U - b -y b jliSWi: KJEa«PSP<50>ti6O^im 

^b&ib; 4g) ixtt. 

L^^'^^iryi/ d'y^fxtBat' 3 6 o^cizmmL 

T\ -fcl/y (#ft«IM* ; 0 . 1 g ) £■ h 'J 
*X7^y BPi:^|B;6. 0 1 4 g ) fcjfflU 

LfciKflefcSgfc:^;* +JVil FSWfStrem Ch 
emicalt;97%;0. 2 1 6 g ) L 

MSSL£. £tf>JKfltB»Dtf>H» (2. 0mL)^,i 

lBOTOPO«A->/l77Xa fcSStSTr— SStSEA 
U i^jSSKJC^IHtti^iOttfc. RJOTt&2 07> 

iy (2mL) fci^BTfln^TftJRU it^M^y- 
/KlOmL) £&ALTW^££t 
&||f£&bjHll ( 3 0 0 0 r P m) U -r#^f— y-g 

[0100] u^ifStfccoXRDX^? h/Wcis^ 

Wurtzit elC d SeC»0 0 2BK.^1 
1 0Ht»M$*tftDI#ft-^*«aitfcif:*»6Cd 

ofc. ^oc d s e -*-y«&fMdu ffiit Wtacy ? mfcfc 

I v£ , 3 6 6 n m m&com&ft £ JHSft & t lfcfe<7>fS3fc 
# (b°-y}fc§|5 9 5 nm, ¥ffiH4 3 nm) X. 

fc. 

[ 0 1 0 1 ] ^-JS;^J5 [ZnSyi^tnnTyi 
;PSC d S e$S B a H ^^jS] 

B. O. Dabbousi^;J. Phys. Che 
m. B, lOlt, 9 4 6 31 ( 1 9 9 7 ) tCfBtSs^Tj 

#X #H^<7)*f 3P77X3ttTOPO 
( 1 5 g ) £yUU MET1 3 0-15 0*CTtf>»»R 

-r sflMNHftntfrofc. &k»&£ i o o°ct Lxtoi 
mm. ^tm\4 T%tzc d s e tsffi£??>ragfttt 

(0. 094g)OTOP (1. 5 g) aSBE^jD^T, 
c d s e ^y*Sft**tr3fflH»iK*#fc. i;fx£ l 0 0 
roMJ±TT'J5£#?8 OtjTbIMW*. fflJK£ 1 8 O'Ct 



»£> 1 NiKn-^t>il5S ( 1 . 3 4 m L ; 1 . 3 
4 5 U ^/P- ) t b"X ( h LM f-fl^y ;k ) X)V7 j Y 
(0. 2 3 9g ; 1. 34 5'J^^) t^TOP (9m 

l) izmMLfzmmmmEZ. ^r^Atsjtr^s 

Ufc. ;«S8ISE £ % 0 , KrlB<7) 1 8 0 

-eve d s ettAft? t*tri»B»«Efc:2 o^HttWt 

»r u 90 ictcntiratt i mmmnzmm Ltz . s?s 

t»l 4^IBBHWtfc«, SIX 9 0'CT-3B#r H 1JP»M* 
Ufc. SRWfclUsSU n-y"?y-/k (8mL) £RJ5 

Zcom&Mmzlt^ JKffob'x ( hy^f;pyij;i/) x 

ms<n—msi5s&2>~>ti. ^mm4X'ntzcd s e 

(OTifL^C d Se/ZnS-TOPOtlgiet 

5) . 

[0102] ^c7)|^fe^M<7)-gP ( 8mL) IgftS 

*Me£T, ^ST~*7fcy y y — ;p (i6mL) ^(zarF 

»«: . - w*fi^WHlt-&ja« 2 H*(cjfttlviHtaiTJ f '?' 
^yr-yayti 0 7>ffi L . mMhf]s^> (14m 
L) tStfMt/io i^B?§ft¥h^xy^M^ffl^T. 

co-mcommm^^xm^mm^ntz. zcowm 

l m Loftily ^ "3S-ffT«6» 

S597nm, #fMS4 1 nm) £^-;t3t. iW^Ttti 
IWEtfD»?RiMEfc:*i v ix , ^j««4 CdSef 

3&>6. zns c d s e jsffiK^tsams 

tzi>cr>t3§rz.t>tltz. 

[0103] ^-^J6 [ Z n S e KhB&TtfteJR] 
S^co U - b b SiKV t RJ5E^JSfs|ffiO^*6^)^« 

xati misfe < r )v $ - j^mx-m ixm±L?z.m. 

77X3|:Mtf^TS> (JfOfttoJc («) , 9 
g) *Aix, V7ttv9*9—J—-Vimv&&t> 1 

y*f*mm%t Lxmz2mmnummnLtz. ik^x-3 
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3 0 °C lz&m.fe L , 3 2 6 °CT— M 2: 3ro 

T\ ^*x^;l^«01*;MWEn-A.^yjsa ( l . 
22mL; 1. 22S U^r/M , -tV> (^.foCOm&Mi 
*) ?)TOPig|g («K(jo. 780 5 'Jt;l//g. £ 
<7)i§*l$£l. 214g ; tl/ytUO. 94 6S'J^: 
;k) . atPTOP (4mL) Sr^'^X^fC^LT 

*»i:U imn&fflmskK.'t'T? atss l/s u 
jwc&A t , 290 'ctsi&E L , 

SCTOPO (4g) ^JH^^ii^^*L^6 0'C^ 
m^tifz^M.'C'm^n -79 J—)V ( 3 m L) %MLX 

miLfz. z^Kmmm^. fcmmx-fohm-fc* ? ; 

-fr/M* n-7?S -)V<7> 2/3 Wt&SB&m. ( 1 0 

omL ) tf fcSii-caEXL-cajss^jss-a-ifi*^ 

4MB (4 00 0r P m) L* ±*§^?$£ T$ >f— ^ 3 

«tJR*«WWl'Xy ( lmL) WBWL1»K<oaJKffiBE 
(50mL) «±At|sl#0#SI^^ fi^fc. i d L 

TftfcHfl^fcfMS Wi-x y ( 2 . 5 m l) izmm L 
ffl£<9ttJBftgK ( 2 0 m L) fcr&ALRW^KISft 5 * 

* 9« U «fcH#*Sa(CT*SHa» UZnSeM 
B H B ^^Sff^#: ( 0 . 2172g)*Hfc. 
[0104] LT**fcHJB»fH±? no*;^ h 

Z n S etSft*=»KS*l&llF*ft-^*««aS*1.4 i t 

Z n S e Kfr!yft?-e>MNK h^ymmi* , 3 6 5 n mf& 
S<?5Hrje3e&SSftr^-6 i: e-?»£j&*4 l 2 nmt*S 
X^yh yfBfr^Sr^-X.*: ItKtZnSe J&ftSff 

D , iSx=Jf^b>Sl^c7)t-^^t:$i|ffllnr^TS)o 

[0 1 0 5] ^{R^J7 [ZnSxiMff^nTyi 
/HZ n SeMSfOM] 

? X|*|gPfcT . ^)£$J 6 Tntl Z n S e i|gSffrfOH?& 
t*(40mg) £TOP (0. 4mL) fctf^Xffiifr 

tti^-t, m§i<7>&fSLMmmz*7? m.vm& tfz 

-^f+J-y^M ( 1 . 07mL), t'X ( h VX*f-j\,is 
*))V) X)V7 < Y (0. 2 2 5 7mL) s &t/TOP 
OmL) ZtfyXMtptrZXM'&LxmmtL. WEM 
mt,z*77M.X~m$:Lfz C^IM^HT r JRW^ 

hj fcnfcio . sim. Rje5RfcLT-^is«6iii««oaBe 

L^SIH £ ffi<^ ^ W -y ? X #5 Xli?) 3 □ 7 7 X zj tf 
t^T O P O ( 4 g ) * A^.. 1 8 0 °CT" 1 R3|g&£E££i 



«, MRJtB^^a^6 0°Ct Lf2fi£T;^y#X#Hm 
fcLfc. ii(CWIE(?5IBPfiB[Gfc:*t;0. 5mL»n-\ 

X. . K^G<^A^T^#5XiiftS£n-^^y 

(2mL) *cafe-3fcifc«EtH«fc:SiE3fitclini!t. SJGS 
sRa-e^aiieiai«EEUTn-^iry*e*u, &^ 

«7;l'd'y^iif,i: LXKm%kft&* 2 5 0°C 

ta^-cmsas&i 200th L-tiw*-esi&2 0 0 
°cizmmz . »r»»h cosrraTBW 1 ^. 2 B#r B m 

2 5 0'Cfcl, £l£fcft4 RSH&C 280 

°<a H6i^iai«tc3 o oxjt^-wtaKiftstsse 

U |5l7B#P 9 1f*^i®^^*LTM?atTTOL|gMT 
;P y #x SHStT— fllWMI L . SB, S 3 0 0 °C 

1 6 n m ) <7)5SJS^#(;A# < £ fc 

»t\ Z n S e $g 9 H B 3 7««t ZnSyj /WW? 

mmim^iEKizmLfz^ zeoBommz. tmmm 

X fo&$kyk*9y ~}V/md<. n - 79 J —fV-co 2 / 3 w 
fiifcS^a ( 7 5mL ) +tcM^-ri±AtT?tI§^ifi!c 
§t;il^l't^i{4 000rpm) L, _ha»»* 

3 Lxmtzmmmzmm wtxy < 2 . 5 m l > tjg 
rnvwRntamm < 4 omL > tatAtH««JMKft 

(1. 7mL) (;IiLi*^3 ? y-/K2 0mL) t 
^A L|s]«omgtf«^^ H OML , 
I5^gltZnSyx;l/Jtfl»37yi;HZ n S 
e feSlft-f OH®*&* (87. 2 m g ) JgJpKO 
Z n S e ISHfi^ t MM LX c?Aa.MM UnSyi^ 
m^COmmt^t^flfz. VXfZflZZ n S e/Z n S 
-TOPOtBglB^^.. i 3 LTtf^HffM^iiy-nn 

S3 6 5nmtfcViT4 1 6 nm^yfyMfJ 

[0 1061MW8 [HS-MTEG^flHift 

l/ttS#LfcZ n S^x;P^*^-Sr?r^x;kMC d S 

^■^J 3t#tZnSyi;^ ^37yx C d 
SteMf (CdS/ZnS-TOPO, 36. 8m 

g ) t ^mm i xntz ii-w7h->yf*ySM 

TEGXXf/MHS-MTEG, 173. 5mg) t 

4 m l ) tt«L^f> 3 o *iasm?ftaas[ l^ . 

OC d S/Z nS-TOPOIJXj?y-;K;ifEftCT 
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mvtT i>&&* k jecojMt t s &m t tz ; k *» 6 t o 

POOTS-MTEGCJ: 0Sft$futi><?5i:#i^ 
ft, RiEaE*«E«BLT»3taaEfcn-A,df.Hfy (l 
7 m L) S- JniTflBHSK* L s Sfc&iHB ( 4 0 0 0 r p 

ft. ;««M!^Xi' (2mL) CI«Ln-A. 

( i 8mD tfifcaAL-ceass^ts^ mie 

»fcH*»**aift"C*fflS6«LT . HS-MTEGI: 

x/nc d sjna^im:. io^jaflitjaTc d s 

/ZnS-MTEGt^. ^ 5 LTllftC d S/Z n 
S-MTEGil b/kxylitfcUT, lgtfi3 6 
5nm(;J;^ ra«CdS/ZnS-TOPOt^ll 

§ ftT ^ * i k o ft: . <! 5 LX 

iis IW£<0TGS£fc±£fci!tt6 0 — 7 0S*%g* 

k=5:£ 0 

[0 1 0 7] 1=TfR^j9 [HS-MTEGStdEfiffc 
LTlS^-LftZ nSyi;^ft4n7yi;HC d S 

-£f£M8fc:t5V"»TC d S/Z nS-TOPOc9ffcb>9£ 
5 TitftC dSe/ZnS-TO P 0£fflWCH 
»0tif^^V^ HS-MTEGSr^fSldfiT/ LT^ 
^LfcZ n Sv-i^ttS nr^x/HC d S eifi 
fcttfc. xy y-;i^)»»iSHWi-^jSfif!8 H« 

"C&oft. ^^Mft^KTC d S e/Z n S - MTE 
GiiD?.^ ;aU#tCdSe/ZnS-MTEG 

£ft-ofzbZ?>, HfWtCdSe/ZnS-TOPO 
till— COX^^ WI^-5-Jift: f^nTv-xA-M 

ftktlh 37 S/x ;HC d S e tSJHSff- O^mWMSft* 

fflrtBcOTGii^t J: & k 60-70 
Jgk3r-§>, 

[0 1081MM10 [HS-MTEGMlfif 
k U^LtZnSyx;^t«3ryi/HZn 

MW8H^UT CdS/ZnS-TOP OOftt> 0 C 
■^lM7Tll^ZnSe/ZnS-TOPO (60. 2 
mg) SrfflV\ HS-MTEGSrl 50. 4mgf£fflL 

Tiaiii^fSfl^T ofc. 8 ydiiamn 9 c it^x 

? y~;W\cr>mmc0M^M^tzC0X'K&m^ 5B# 
PalkL (»lRilB«fcU±%-»«i:!5roTV^) , HS 
-MTEGtrHISiefiiXk LtgAUZnS-/iM 



Jftfl^TZ nSe/Z nS-MTEGkHf^. ,1 3 LT 
#itZnSe/ZnS-MTEG(l <&f$M 7 tCfEtfe f: 
|3|— ifftcOMx^^ b/HK^fT^^h;^, H« 
&<JtCZ n S e/Z n S — T O P O k |i] — <7)X^<^ h)l-i 

X\,i&Zbfrfofr~ofz» C\C0Z1T x x/HZ n Seg a H B 

Sf«T S> . ^#*teH-ir»(i 7 5 MM%T'S> 

o ft: . ^x A£##>ft ^^NWMSfiSMJ-oaf JK* m&tt 
ISZ n S e^ B comm (5. 2 7) k L, 8t>9^*ffit 
)fcfr<7)^Jg£HS-MTEG<7)^Jg ( 1 ■ 0 0 9) kk 

[0109] i$®M 1 1 [ H S - MTE G^WHIMTf 
k LTSSHrLftC d S e|g H s H S^C0^] 
■6-|ft«8fctJV^ C d S/Z n S -TO P OeOffcb "9 
^J««4 T-#ft C d S e (53. 1 m g ) Srffl 

VV. HS-MTEGSr 1 00. 6 m gffiffl LTRHItfJift 

f££ fro ft . i=r^J 8 Xii-£« 9 Jrb^x ? y -;p/v 

«tffif4^k LT*S-£Lft c d s e finftS^ *■ s J31TC d 
Se-MTEGfcfc i d L-"Cf#ftC d S e —MTE 

*»o ft£\ -&««4 Tl#ft C d S e fc R«0>lft 

1RX^7 fc^6SC d S e^ffijg 

UmMmz&m%tiX^2>i>cr>b%tt>tit:, :«Cd 
S e |S B s aS^ COT GMJSlfr $> . ^»#:|S H B B **ii: 691 

oft. #^*^ B H H gP^ ( C d S e ) 5 . 

66tL, S^ti^WfUHS-MTEGOS 
* ( 1 . 0 0 9 ) k LXMim¥Wm£^m±2 8#: 

m%k*m$^^. 

[0110] IQMtiJ 1 [a/^x/HC d siSffiBtF* 

ifict&mffiftmfc ( i ) ] 

■^■^jSt'WftC d S/Z nS-MTEG«ff5t K 

/tcMffi Lmm Lft i: , <k o# co=3:V ^BjTflgV » 
MJl*t#fto C^MJKti:. CdS/ZnS-MTEG(7) 

//mSftOO. 2*ifT*oft. ;a LTf^fl&MJ! 
*oiNIIWMS«K^)-^&Mtt» KjIBOT GMS^^a 

®6 0-7 0ll%glh^§. 
[0111] HJfi^J2 [37yx/HC d SfSHS^S: 

*^rt-*»jH«iac»«c ( 2 ) ] 

Htt^JlO^^§MC CdS/ZnS-MTEG (9 

Offli^Srfroft k i -5 . ^k o# o^rv ^jfflBtWV » 
MJR£f#ft„ i^MJKti. CdS/ZnS-MTEGtO 

^?ffiklsi«o^«®^x^.i? h;t^^#x.. IS*iRx 
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S60-7 0M9tfg*i:5r4. 
[0112] Hj5S^J3 [37yi/HC d SHh!M&?£ 
^^ftllBHjWcJBft ( 3 ) ] 

MW3t1|)tC d S/Zn S-TOPO (8 011 
gfl) btfVXj-Uy ( A l d r i c hft. P o l y s t 
yrene standard, -fr z FM.2 07J^ 2 01 

Wt, CdS/ZnS-MTE G«iS fc |5ll«(7)i 

IBfex^^ WI^-S-x. i&RiDU'*? WKagjfcgfflR 
JKSSStfc^S 1 jul mSft 0 0 . 2 *iff 

[0113] i<osmsW3 tit«W4 fc (OOXtipbbip 

So 

[3?yx/HC d S e &m 

3gifeM2fcBWCC d S/Z nS-MTEG^ftbOfc 
-£j£M9Ti#*:C d Se/Z n S -MT E G£fflWC|3| 

l»tfMB***fc. £0>lMBti, CdSe/ZnS-MTE 
GO^ffih|5]«0^c7)©^3teX^^ WMt^*, fgPS 

ffl^m^fcOO. 2*iS*C*-3fc. i<^WBtf«4H» 
fM&Mfrf coa«f±, ^flJ 9 TOT GiBJJJgcOlSS^^ 
£>jft7 0*g%tfftt£*lft o 

[01 14] ^Ji^j5 [37yx/HZ n SeMUfif 

HJ6M2t*>V>TCd S/Z nS-MTEGOffcbOfc: 
•^■fiicMl Ot#fcZnSe/Z nS-MTEGfffl^, 

0/10 (WSJrb) trateLfcfcOfcffifflLT, 53S# 

5xS±^fy3-f ^ y/^/t„ -f-ratS*, 

n S e / Z n S -MTE GC9jgM£ BHS^JJBtttfDlRfHe 

mmzMf&®.ytmmm 1 ju m o o . 2 

ofc. ;i LTf#^^^MM^o^*fe B H B e^o^* 
Mtt, O0>teftj&»&7 4fi*%*4Wi3 6#: 

<7)ffi ( 1 . 4 3 8 0) SrfMSL. i^A/I^mrtOZ 
n S e SSHoEilT* (2.8) fcfflWt £ Off i«« 



1 . 9 3tW„ 
[0115] 

9tttP!6 [ c d s e *SA&^**^rf-4*»JBI«(K?e*] 
l^-J&^J 1 1 X'%tz CdSe— MTEGSr. jS^MftHJU^ 

fc. i^fJRRScJWWi. CdSe-MTEG^iMt 

oj^^BMJ^ftfcfettSlBb^tdJW 1 /xm^ 
"9 0. 2*»T*r>jfc. Wll^^ftfelEiS^i?) 

-^Jftffll 10lS**^6 9fia%3 E )§V^i2 
8 ft . c\ W9fflHIMaP****^rt 4 W»J£# 

OJgJff^i: LT h 'jxfi/y/U n— ;l^E./.Xf-/kx- 
^r/kOft ( 1 . 4 3 8 0) fcfljBSU t?z'<>U7W&X' 

wdse m^mm m (2.6) * aii, vc z commM 
mmnmmm*mm%iz * ft itMtf-ir^JiEfj-f- ft 

t 1 . 7 6is3r£o 

[0116] jt««fij 1 v^mmmmm 

■£fm\3 X'WzC d S/Z n S -TO P O £ l;ixyt 

awsiT5p3«rc«« w»bmw ft mtet&>*tmt>tL 
iz&w&mft&immium^tzKio. 2%m£&> 

[0117] 

i&M2 L^mm^m^^hv txmmt ( 1 ) : 

■^■^3"C#fcC dS/ZnS-TOPOi; PMMA 
(m^LRSc (ft) . ¥%S^JK 7 0 0 0-7 500) t 
£9 9/1 (Mit) "CWl'XyfcJfflSL, iix2r5^ 

*f7xmm±.tzmtmm Ltztt. smmmx-^mmx-m 
«rx^7 hJw^mmmnR^mmzmf^ myemim 

JPljMmSfcOO. 22:®^^. 
[0 118] 

jt«EWi3 i^mm^m^-^h u ( 2 > ] 

ib^J2 tfc^TC d S/Z n S -TOPOtPMMA 
OJt^5 0/5 0 (MMJt) t LTlRl«OM^*fl-9/t 

PMMASrvh u snmmxm^tzm^ 

S«lCi3(tS**S(« 1 m§y; D 0 . 2£j@;t 

ft. 

[0119] 

J:b«^J4 [^iHHSriSfl^v b y n»I ( 3 ) ] 

mMMSItZ&^iXCd S/Zn S -TOPOS^'JX 
^lxy^^fL-e-ix2 5fiSgPS.t^'7 5SagEfSfflLT|B] 
m<7>Wfe*'ft~)tzbc\h. ^'Jx^y^YlU^xt 

ljumSfcOO. 2^1iS. 
[0120] 
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L^^x^mmmm^&mz^mmmx^it 
[0121] iS*«Kfi^i: u^yr^^y^'ja 



(£2)30 2- 1 62 50 1 ( P 2 0 0 2 - 1 6 2 5 0 1 A ) 
[0ffl<Ofiff#3rIftBJ|] 

[01 ] ^BjcofSM^^frOiSlRx^^ 

[02] *mmmmmfi*m^fzimmmtMm 
mcoAmitMmfr'&mmz^-tm&mx-fo & . 

[05 ] *«B^»JKTO^*^ffl^^^'MSgWJH 



[01 ] 



[04] 







Wi 










[02] 





[05] 





; wi 







(7) 
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[03] 




(5D int. ci. -i mama* 

G 1 1 B 7/24 5 3 8 

7/26 5 3 1 



F I 

G 1 1 B 7/26 
G 0 2 B 1/10 



(##) 



5 3 1 
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